MALARIA 


* Italian words ^ mal “ means bad and " aria “ 
means the air 
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Introduction 


* An acute and chronic illness characterized by 
paroxysms of fever, chills, sweats, fatigue, 
anemia, and splenomegaly 


* Malaria is of overwhelming importance in the 
developing world today, with an estimated 
300-500million cases and more than 1 million 
deaths each year. 


* Most malarial deaths occur among infants 
and young children. 
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Global burden 


* Major worldwide problem, occurring in more 
than 100 countries with a combined 
population of more than 1.6 billion people 


* Principal areas of transmission are Africa, Asia, 
and South America. 
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Causative agent 


* Intracellular protozoa of Plasmodium species 
and transmitted to humans by female 
Anopheles mosquitoes. 


ookinete 
P malariae P knowlesi 
P vivax P malarae merozoite 
P ovale P vivax 
P falciparum P ovale 
P falciparum sporozoite 
12/20/2018 PREPARED BY : DR SURAJ K.C 13 


Vector 


ANOPHELES 


female anopheles mosquito MOSQUITO 
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Lifecycle of Plasmodium 


* 2stages 
1) Sexual phase in the mosquito 
2) Asexual phase in humans 
a) Exoerthrocytic (Pre-erythrocytic) 
shizogony 
b) Erythrocytic shizogony 
* The infectious stage of malaria - Sporozoite 


(found in the salivary glands of female 
mosquitoes). 
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Sporozoites pass through 
body cavity, reach salivary 
glands 


^ 5 
Exogenous phase (in mosquito) Endogenous Phase (In Human) 
Sexual cycle (sporogony) Asexual cycle (schizogony) 
rythrocytic 


Sporozoites in saliva from Exoe 
mosquito injected into human 


host 
Sporogony Schizogony 


multiplication in liver cells 


Mature schizont Enter RBC 


Immature schizont Ring trpphozoite 


Mature 
Trophozoite 


Oocyst grows (multiple 
division stage: cyst bursts 
to release Sporozoiles) 


Penetrates to outer layer of 
Stomach wall of mosquito 
and encysts) 


Ookinete (motile zygote 


differentiation 


Human blood 
renters mosquito. || - 


m ogamele 
fertilization 
I 


Macrogamete 
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Relapse 


> Seen with vivax and ovale :derrived from the 
liver schizonts that have remain latent long 
before brusting 
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pathologic processes 


1. Fever: occurs when erythrocytes rupture 
and release merozoites into the circulation. 
Anemia : caused by hemolysis, sequestration 
of erythrocytes in the spleen and other 
organs, bone marrow. 


Immunopathologic : excessive production of 
proinflammatory cytokines 


. Tissue anoxia 
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Symptoms of 
Malaria 
Central TA 
- Headache Ke 


Systemic - Sweating 


- Fever 


Respiratory 
Muscular - Dry cough 


- Nausea 
- Vomiting 
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CLINICAL FEATURES 


Cold stage: half an hours — 1 hour 


chills , rigors , headache, nausea , malaise , 
anorexia 


Pulse is rapid and weak 
Hot stage : 2-6 hours 


skin is dry and hot to touch , pt feels burning hot 
and casts off his clothes 


flushed skin, rapid respiration, marked thirst 


Sweating stage : 2-4 hours 
Temperature falls by crisis 
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Y The typical periodicity of these paroxysms is approximately: 


v 48 hours in P. vivax i.e. fever recurs after every 48 hours (Benign tertian 


fever). 


Yin P. falciparum also its 48 hours but because of its complication its 


called malignant tertian fever. 


Yin P. falciparum and P. knowlesi fever can recur every 24 hours also 


(quotidian fever) 


vIn P. malariae fever comes every 72 hours or 4'^ day. (Quartan malaria) 
Vin P. ovale because of its tertian periodicity and irregular shape of 


infected RBCs its called ovale tertian. 


v (Note: These regular fever patterns (tertian, every 2 days; quartan, every 3 days) are seldom 


seen today in patients who receive prompt and effective antimalarial treatment) 
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Severe malaria 


Table 288-1 | World Health Organization Criteria for 


Severe Malaria, 2000 


Impaired consciousness 
Prostration 

Respiratory distress 
Multiple seizures 
Jaundice 
Hemoglobinuria 
Abnormal bleeding 


Severe anemia Source : nelsons text 


Circulatory collapse book of pediatrics 
Pulmonary edema 20e 
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P falciparum special feature 


Cytoadherence of infected erythrocytes to vascular 
endothelium 


obstruction of blood flow ,capillary damage, 
vascular leakage of blood, protein, fluid 


tissue anoxia 
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DIAGNOSIS 


1) PERIPHERAL SMEAR 

2) QUANTITATIVE BUFFY COAT 

3) RAPID DIAGNOSTIC TESTS 

4) POLYMERASE CHAIN REACTION 


PERIPHERAL SMEAR 


THICK SMEARS : 


* Have sensitivity of detecting 5-10parasites / 


micro litres 


= Reliable in searching the parasites, as large 
volume of blood examined under each 


microscopic field 


= Thick film is that which will just allow printed 
letters to be read and should be de 
haemoglobinized before staining. 
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Figure 1: Thick smear image of malaria infected patent (Encicled cells are 
| mataria) 
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(b) Thick blood smear 
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THIN SMEAR 


* Have lower sensitivity of 200 parasites 
/ microlitres 


= Reliable to identify the species 
= Thin smears are one blood cell in thickness 
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QAUANTITIVE BUFFY COAT 


A new method 
Detects parasite in peripheral blood 


Involves the staining of centrifuged and 
compressed red cell layer with acridine orange 
and ecxamination of it under uv light 


Fast ,easy, and more sensitive than traditional 
thick smear examination 
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Rapid diagnostic kit 


pLDH OptiMAL: This test detects P. vivax 
specific lactate dehydrogenase antigen using 
monoclonal antibodies. 

Rapid and simple dip-stick test (ParaSight F 
test, Becton Dickinson, Europe): This test is 
based on the detection of P. falciparum 
histidine rich protein 2 antigen using 
monoclonal antibodies. 
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Management of malaria 


Uncomplicated vivax malaria: 
chloroquine 25mg base /kg divided over 3 days 


10mg base 
/kg initial 
dose 
followed/by 
Sme/kg at 6 


10mg/kg on 1% 
day 


10mg/kg on 200 
hrs ,24 hrs day 


,48 hrs. 


5mg/kg on 3 day 


1220/20) PRIMAQUINE 0.25 mg/kg FOR 14 DAYS" € 38 
UNCOMPLICATED VIVAX 
DAY1 Chloroquine (10mg/kg) 
Primaquine 0.25mg/kg 
DAY2 Chloroquine (10mg/kg) 
Primaquine 0.25mg/kg 
DAY3 Chloroquine (5mg/kg) 
Primaquine 0.25mg/kg 
Day 4-14 Primaquine 0.25mg/kg 
(2 tabs) 
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* 1tab Cholorogine = 150mg base 


1 tab primaquine = 7.5mg 


* Primaquine is contraindicated in children « 6 
months and breastfeeding ladies. 


If the status of the patient about G6PD deficiency 
can not be ruled out, Primaquine 0.75mg/kg once 
a week for 8 weeks to be used. 


UNCOMPLICATED FALCIPARUM MALARIA 


Treatment of uncomplicated falciparum : 
combination of 2 or more than 2 anti malarial 
drugs with different MOA 


ACT ( ATREMSININ BASED COMBINATIONS 
THERAPIES ): 


1) artemether + lumefantrine( 20mg + 120mg ): 
Dose : 6 doses regimen over 3 days peroid 
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[Weigiht | No of tablets 


5-14 kg 1tab 
15-24 kg 2tab 
25-34 kg 3tab 
More than 34 kg 4tab 


Primaquine 0.25 mg/kg single 
dose to be given on 3 day 
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UNCOMPLICATED FALCIPARUM MALARIA 


DAY DRUGS AND DOSING 


DAY 1 Coartem 4 tab 2 doses 12 hours apart 
(Artemether 80mg and Lumefantrine 
480mg.) 


DAY 2 Coartem 4 tab 2 doses 12 hours apart 
(Artemether 80mg and Lumefantrine 
480mg.) 


DAY 3 Coartem 4 tab 2 doses 12 hours apart 
(Artemether 80mg and Lumefantrine 
480mg) 

Primaquine 0.25mg/kg 
(2 tabs) single dose 
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* Coartem is a Artimesinin Combination therapy 
(ACT) and consists of Artemether and 
Lumefantrine in a combination of 20mg and 
120mg of drugs respectively. 


* 1tab primaquine = 7.5mg 
* |n first trimester of pregnancy, Coartem is not 
recommended and hence quinine isused. 


* Tab Quinine 10mg/kg (2 tabs) q8hrly for 7 days 
* 1tab quinine = 300mg 
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Other ACT 
e ARTESUNATE + AMODIAQUINE once 
( 4mg/kg/day) ( 10mg/kg/day ) day 


e ARTESUNATE + MEFLOQUINE : 
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SECOND LINE TREATMENT 


* ARTESUNATE + TETRACYCLINE OR 
DOXYCYCLINE u 


artesunate 0.2mg/kg once a day | F 7 
tetracycline 4mg/kg 4 times a day Lesa OF 
OR doxycycline 3.5mg/kg once a day | d ays 


Or Clindamycin 10mg/kg twice a day 
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Severe falciparum malaria 


* Main choice : artesunate 2.4mg/kg iv or im 


at admission , then at 12 hours , and then 24 hours then 
once a daY 


OR 


Quinine 20 mg salt/kg on admission (iv or im) then 10 mg 
every 8 hourly 


Once the patient can tolerate oral , effective oral 
antimalarial is used to continue and complete 
treatment .. 
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For>20kg BW For <20kg 


Inj Artesunate 2.4mg/kg BW IV/IM at stat Inj Artesunate 3mg/kg BW IM at stat (0), 


(0), 12 hours and every 24 hours then 12 hours and every 24 hours then after 
after OR 
Inj Artemether 3.2mg IM stat and 1.6mg 
IM once daily 
OR 


Inj Quinine 20mg/kg stat BOLUS dose 
over 4 hours in DS or DNS solution 

Inj Quinine 10mg/kg q8hourly 
MAINTAINENCE dose with the drug not 
exceeding 5mg/kg/hour 


Once the patient tolerates oral medication 
start on ACT/Primaquine or Quinine therapy as 
in uncomplicated falciparum malaria. 
Artesunate can be given in any trimester of 
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Figure 288-2 Ufe cde of Plasmodtu spp. (From Centers for Disease Control and Prevention ICDC]: Laboratory diagnosis of malaria: Plasmo- 
dium spp. Available at: http://www dpdi.cdc.gov/dpdx/HL/ImageLibrary/M-R/Malaria/body_Malaria_ilt.h) 


Figure 288-3 Giemsa-stained thick (A) and thin (B-H) smears used for the diagnosis of malaria and the speciation of Plasmodium parasites. 
ultiple signet-fing Plasmodium falciparum trophozoltes, which are visualized outside erythrocytes, B, A mulipiy Infected erythrocyte containing 
signet-ring P. falciparum trophozoites, including an accolade form positioned up against the inner surface of the erythrocyte membrane. C, Banana- 
shaped gametocyte unique to P. falciparum. D, Ameboid trophozoite characteristic of Plasmodium vivax. Both P. vivax- and Plasmodium ovale- 
infected erythrocytes exhibit Schüffner dots and tend to be enlarged compared with uninfected erythrocytes. E, P. vivax schizont. Mature 
P. falciparum parasites, by contrast, are rarely seen on blood smears because they sequester in the systemic microvasculature. F, P. vivax spherical 
gametocyte, 6, P. ovale rophoroite. Noto Schüffnor dots and ovoid shapes of the infected erythrocyte. H, Characteristic band form bophogoite 
of Plasmodium malariae, containing intracellular pigment hemozoin. (A, B, and F from Centers for Disease Control and Prevention [CDC]: DPDx 
laboratory identification of parasites of public health concem. Available at: http://www dpd.ccle.gov/dpd/. €, D, E, G, and H courtesy of David 
Wyler, Newton Centre, MA.) 


lm 
CamScanner ino iua 


